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please ensure that this examination-paper contains ELEVEN printed pages before
you begin the examination.
isita pistit<an bahawa kertas peperiksaan ini mengandungi SEBELAS muka surat
yang bercetak sebelum anda memulakan pepeiksaan ini.l
This paper contains SEVEN questions.
[Keftas soalan ini mengandungiTUJUH soalan,]
lnstructions: Answer FIVE questions. lf a candidate answers more than five
questiolts only the first five questions in the answer sheet will be graded. ,.
ia^n"* Jawab L1MA soalan. Jika caton menjawab lebih daipada lima soalan
n-nya tima soalan peftama mengikut susunan datam skrip iawapan akan dibei
markah.l
Answer to any question must start on a new page.
[Mulakan jaiapsn anda untuk setiap soalan pada muka surat yang baru.]
You may answer a question either in Bahasa Malaysia or in English.





1. ta] Give a brief explanation of statistical process control (SPC) and statistical
quality control (SOC).
Terangkan secara ringkas statistik kowalan proses (SPC) dan statistik kswalan mutu
(SQC).
(20 markslmarkah)
lbl A primary tool used for SPC is the control chart. Give a brief explanation to
support this statement.
AIai utqma yang digunakan dalam SPC iqlah carta kawalan. Berikon penielasan
ringkas berkaitan kenYataan ini.
(20 markslmarkah)
Icl In SPC there are a number of different control charts that each of which
performs best for a particular kind of data. State at least three (3) of control
charts and give brief explanation.
Dalam SPC terdapat berbagaijenis carta kawalan dengon kegunaannya sesuai untuk
sesuatu jenis data. Berikan sekurang^kurangnya tiga (3) contoh carta kswalan dan
b e r ikan peni e los an r ingkas.
(30 marks/markoh)
Idl Figure 1 shows the typical control charts. ldentify if any problems with the
charts and give brief explanation.
Rajah 1 menunjulckan contoh carta kswalan. Tentukan samada masalah yang
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Given data as shown in Table 1.
Diberilian data seperti pada Jadual I'
(i) Determine the mean, mode and median.
Tentukan purata, mod dan nilai tengah.
(2O markslmarkah)
(ii) calculate the sample standard deviation and variance.




92 100 108 116
88 36 104 112 120
lal2.
I 16
6 12 9 10 13
15 16 14 17 16
14 16 24 21 17





Data of spending money to buy the book per year given in Table 2. The data
is divided into 6 groups or classes or intervals. Determine the class midpoint,
cumulative frequency, draw a frequency histogram and a cumulative
frequency or ogive graPh.
Data perbelanjaan membeli buka per tahun diberikan dalam Jadual 2. Data ini telah
dibahagikan ke atas 6 kumpulan atau julat. Tentukan nilai tengah julat, frekuensi




Given data in Table 3. Determine the central lines and control limits for Z
and w charts with a subgroup size of 3 and draw the graphs if the target x is
25.00 and target R- is O.OS.
Diberikan data seperti Jadual 3. Tentukan garis tengah dan had'had kawalan
lainnya (ICL, LCL) bagi carta 7 dan carta lT dengan saiz subkumpulan 3' Lukis
:



























1 24.90 25.00 24.05
2 25.05 25.05 26.00
3 25.05 24.O5 24.OO
4 24.95 25.00 25.'.|5
5 24.95 25.15 24.90
6 24.00 25.O5 25.00
(30 marks/narkah)
3. [al Data measurement given in Table 4.(i) Calculate the sample mean x for each sample group, sample range
R, average of the mean, i , and average of the range, R .
(ii) Determine the central line and control limits for mean.
(iii) Determine the central line and control limits for range.
(iv) Draw the X charl and R chart.
(v) lf any out of control data assumed due to special case, revised the
central line and control limits.
Data pengukuran diberikon dalam Jadual 4.
(t) Kira purata,T bagi setiap kumpulan sampel, iulat, R, purata bagi purata, v
dan purata bagijulat, E .
(ii) Tentukan garis tengah dan had-had kawalan bagi purata'
(ii, Tentukon garis tengah dan had-had kau'alon bagiiulat'
(iv) Lukis carta X do, carta R
(v) Jikn terdapat sebqrang data di luar kswalan dan dianggap disebablcan oleh











1 15.1 14.9 15.3 15.4 14.8
2 14.8 15.3 14.9 15.0 12.5
3 15.2 12.0 14.6 14.8 14.4
4 15.0 14.6 14.6 14.9 14.4
5 14.9 14.7 14.2 14.2 15.0
6 14.5 14.9 14.9 16.1 15.1
7 13.8 14.3 14.3 14.6 14.5
I 15.2 14.5 14.7 14.8 14.8
I 14.9 14.8 14.8 15.0 16.9
10 15.3 13.1 1s.0- 14.4 14.7
(50 marks/narkah)
The number of silicon wafer stored in a dry cabinet with different type and
orientations shown in Table 5. What is the probability that 5 randomly
selected wafers will be:
(i) P-type or N-type?
(ii) P-type (100) and N{ype (111).-
Bilangan wafer silikon yang disimpan dalam sebuah kabinet dengan berbagai jenis
dan orientasi diberikan dalam Jadual 5. Tentukan kebarangkalian bahou,a 5 sampel
yang diamb il secara rat+, ak merupakon :
(, Jenis-P ataujenis-N?













A finite lot of 50 digital watches including 10% nonconforming units. Using
the hypergeometric distribution, determine the probability that sample of 7 will
contain:
(i) 2 units nonconforming watches?
(ii) 2 units or more nonconforming watches?
(iii) 2 units or less nonconforming watches?
Satu lot berhingga dengan 50 jam digital mengandungi I0 % unit tak sesuai
spesifikasi. Gunakan agihan hipergeometri, tentulcan kebarangkalian bahowa 7
sampel yang diambil akan mengandungi:
(, 2 unit yang tak sesuai sPesfikasi?
(ii1 2 unit atau lebih yang tak sesuai spesifikasi?





4. tal Table 6 contains 25 groups of data with different subgroup sizes. The
number of nonconforming units shown in the last column.
(i) Calculate the average of proportion nonconforming, B .
(ii) Determine the control limits (UCL and LCL).
(iii) Draw the p chart.
(iv) Give a brief explanation about the chart.
Jadual 6 mengandungi 25 kumpulan data yang berbezo saiz. Bilangan unit yang tak
sesuai spesifikasi diberikan dalam lajur sebelah kanan.
(i) Kira purata kadaran unit yang tak sesuai spesifikasi, p -
(iil Tentukan had-had kowalan (UCL dan LCL).
(iii) Lukis carta p.







No. nonconforming units, nP






























Why should firms focus on innovation?
Mengapa syarikat memfokuskan dalam inovasi?
(20 marks/markah)
lcl Explain each phase of a product life-history curve.
Terangkan setiapfasa dqletm lengkuk "lde history" untuk sesuatu produk
(30 marks/markah)
Explain why it is difficult to obtain a singleiuniversal definition of quality.
Terangkan mengapa susah untuk memberi satu takrifun tunggal untuk istilah "mutlt"'
(40 marks/markah)
Explain what is "six sigma quality'.
Terangkan maksud mutu berasaskan "six sigma".
(30 marks/markah)
[c] What is "reliabilitY"?
Apa itu "keboleh haraPun "t
(30 marks/zarkah)
6. tal Discuss the reasons why a firm seeks ISO 9000 registration.








tb] Explain each phase of the DMAIC methodology of Six-Sigma process
improvement.
Teranglcan setiap fasa bagi melalaanaksn DMAIC dalam proses penambahbaikan
"six sigma".
(30 marks/zarkah)
[c] Define "cost of quality".
fatcrtftrln istilah "kos mutu".
(20 marks/markah)
ldl Briefly explain the purpose of "design of experiment" (DoE).
Terang secora ringkas tujuan "design of experiment" (DoE).
(20 marks/markah)
7. tal ldentify the three management processes that comprise 
- 
Juran's Quality
Trilogy. Cite at least two organizational activities that can be categorized
under each process.
Tentukan tiga proses pengurusan yang merangkumi "Juran's Quality Trilogt".
Senaraikan sekurang-kurqngnya dua ahiviti yang boleh digunakan dalam setiap
proses tersebut.
(30 marks/zarkoh)
lbl Innovation process uses seven new quality tools. List down the tools.







Suppose that a supplier ships components in a lot size of 5000. A single-
sampling plan with n = 50 and c = 2 is being used for receiving inspection.
Rejected lot are Screened, and all nonconforming items are reworked and
returned to the lot.
Andaikan pembekal menghantar komponen dalam lot yang bersaiz 5000. Satu pelan
pensampelan tunggal untuk pemeriksaan telah digunakan semasa komponen tersebut
telah diterima oleh pelanggan. Pelan tersebut ialah n = 50 dan c : 2. Lot yang
telah gagal dalam pemeril<saan dan semua lcomponen yang gagal akan diperbaiki
dan dipulangkan ke dalam lot.
(i) Draw the OC curve for this Plan'
Lukiskan lengkuk OC pelan tersebut.
(20 marks/markah)
Find the level of lot quality that will be rejected 90% of the time.
Tentukan paras mutu yang akan menyebabkan 90% daripada lot ditolok'
(10 marks/markah)
Management has objected to use of the above sampling procedure
and wants to use a plan with an acceptance number c = 0, arguing
that this is more consistent with their zero-defects program. What do
you think about this decision?
Pengurusan syarikat tersebut tidak bersetuju tentang penggunaan pelan
pensampelan di utas dan meraka hendak menggunakan satu pelan dengan
nombor penerimaan c = 0, dengan alasan ia adalah bersesuaian dengan
program kegagalan sifar. Apa pandangan anda?
(30 marksfzarlcah)
(ii)
( iii)
- ooooooo -
